
Abstract 

Aim: To identify and analyze the clinical presentation, etiopathology, management and outcome of 
patients with acute mechanical small bowel obstruction.
Materials and methods: This is a prospective study of patients admitted with acute mechanical small 
bowel obstruction between 2001 and 2006.
Results: Of the 300 patients included in the study, 296 (98.66%) patients presented with abdominal 
pain, while distention of the abdomen was the most common physical finding on clinical examination, 
which was present in 236 (78.66%) patients. Ascaris lumbricoides (44.60%) and adhesions (34.0%) 
were the most frequent causes of obstruction. 86 patients (28.66%) were managed conservatively and 
214 (71.33%) patients were operated on. Simple obstruction was present in 190 (63.33%) patients, 
while strangulation was present in 110 (36%) patients. Intussusception was the most common etiol-
ogy associated with non-viable strangulation, which was present in 12/14 patients (85.71%). Enter-
otomy and adhesiolysis were the most commonly performed operative procedures (28.97% & 14.95% 
respectively). Superficial surgical site infection was the most frequently noted complication – 84/300 
(28.0%). Septicemia was the commonest cause of mortality in our series – 4/300 (1.33%).
Conclusion: Abdominal pain and distention of the abdomen are the most common symptoms and 
physical findings in patients presenting with acute mechanical small bowel obstruction (SBO). Worm 
(ascaridial) obstruction is the most common cause of obstruction followed by postoperative adhe-
sions. Although all patients were managed conservatively to start with, the operative rate in our series 
remained very high because it is very difficult to distinguish simple from strangulation obstruction on 
clinical, biochemical and/or radiological grounds with certainty.
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Introduction
Intestinal obstruction, to date, remains 

a global surgical problem. Though the 
knowledge of this dreadful malady dates 
back to antiquity, it still taxes the diagnostic 

ability & clinical judgment of a surgeon to a 
very high degree. In fact, there are very few 
problems in surgical physiology which have 
earned greater attention than those associ-
ated with intestinal obstruction.
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Increased of Langerhans Cells in Smokeless 
Tobacco-Associated Oral Mucosal Lesions

Érica Dorigatti de Ávila1, Rafael Scaf de Molon2, Melaine de Almeida Lawall1, Renata Bianco 
Consolaro1, Alberto Consolaro1

Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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Acute mechanical small bowel obstruction (SBO) 
is one of the most frequently encountered general sur-
gical emergencies. The most important concern regard-
ing acute SBO is its progression to strangulation, caus-
ing gangrene and perforation due to the difficulty in 
distinguishing simple from strangulation obstruction 
[1]. Therefore, accurate and prompt recognition of 
bowel strangulation is important in deciding the need 
for early emergency surgery in such patients [2-5]. Al-
though careful clinical evaluation in conjunction with 
biochemical and radiological studies is essential, bowel 
strangulation still cannot be predicted preoperatively 
by any means with certainty [2,4,6]. As reviewed from 
the literature, the clinical presentation, etiology and 
incidence of strangulation are variable, [2,7-9] while 
the appropriate management remains controversial 
[2,7,8]. We therefore conducted this study to analyze 
the clinical presentation and etiology of obstruction as 
well as the management and outcome of patients with 
mechanical small bowel obstruction in our department.

Materials and Methods
This is a prospective study of patients of all age 

groups who presented to our department with the 
diagnosis of acute mechanical SBO from June 2001 
to May 2006. Since our hospital is a general hospital 
and doesn’t have a separate pediatric surgical unit, pa-
tients of all age groups are referred to our department. 
The hospital’s ethical committee approved the study. 
Parameters which were taken into account in every 
admitted case of acute mechanical SBO included de-
tailed history and clinical examination, including that 
for deep vein thrombosis (DVT), relevant laboratory 
and radiological profile of the patients, type of manage-
ment, operative findings in case of operated patients, 
etiology of obstruction, nature of surgical procedure 
employed, incidence and cause of strangulation (both 
viable and nonviable), postoperative complications, 
and final outcome of patients.

All patients were put on conservative treatment 
upon admission to surgical emergency. Patients were 
put nil per oral, and nasogastric decompression was 
done in every patient. All patients received antibiot-
ics. Serial clinical examination every 2 hours was per-
formed by the same attending surgical team in all pa-
tients to evaluate a patient’s symptoms and signs. All 

patients underwent necessary baseline laboratory in-
vestigations and a plain x-ray of the abdomen (standing 
and lying down). A USG abdomen barium study and 
CT scan were performed whenever needed. Patients 
who had peritoneal signs on presentation were subject-
ed to immediate surgery. They were not included in the 
study. We had not included these patients so their exact 
no. was not known.

Surgical intervention was done in patients 
1. In whom conservative treatment failed. 
2. In whom strangulation of the gut was suspected or 

could not be ruled out preoperatively after repeat-
ed assessment.

3. Who showed peritoneal signs on physical examina-
tion, or were hemodynamically unstable in spite of 
fluid resuscitation.
Intraoperative findings were recorded with em-

phasis on the etiology of obstruction. All patients were 
closely monitored for any postoperative complications 
within the period of hospital stay. 

Results
During the five-year study period, 300 consecutive 

patients presenting with acute mechanical SBO were 
admitted and composed our study group. Our age range 
was wide; however, most of our patients were of pedi-
atric age. The mean age of our patients in our series was 
16.32 years. The overall range was 1-75 years. While 
males comprised 178 (59.34%) patients, females com-
prised 122 patients (40.66%), and the male-to-female 
ratio was 1:0.68 (Table 1).

Regarding clinical presentation, abdominal pain 
was the most common presenting symptom occurring 
in 296 patients (98.66%), followed by vomiting in 236 
patients (78.66%). Visible peristalsis and distention 
of the abdomen were the most common clinical signs 
occurring in 240 (80%) and 236 (78.66%) patients re-
spectively (Table 1).

Hyperamylasemia was the most common abnor-
mal laboratory finding seen in 108/300 (36%) patients 
in our study. X-ray evidence of SBO was the most 
common radiological finding seen in 268/300 (92%) 
patients, followed by USG evidence of obstruction in 
248/264 (82.66%) (Table 1).

The etiology of obstruction is shown in Table 2. 
Worms (ascaris lumbricoides), adhesions and incar-
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Table 1. Demographic, clinical, biochemical and radiological data 
of patients with acute mechanical small bowel obstruction in our 
series (n =300).

Note: More than one symptom/ sign was present in several patients.

Cases Features
Age (yrs.) Mean + SD 16.32+10.89 (Range 1-75)
Males 178/300 (59.34%)
Females 122/300 (40.66%)
Male : Female ratio 1:0.68
Mean duration of symptoms 
before arrival to hospital 3.36 days

Pain 296/300 (98.66%)
Vomiting 236/300 (78.66%)
Distention of abdomen 236 /300 (78.66%)
Constipation 218/300 (72.66%)
Fever 48/300 (16.00%)
Taccycardia 158/300 (52.66%)
Previous operative scarring 60/300 (20.00%)
Direct tenderness 166 /300 (55.33%)
Rebound tenderness 94/300 (31.33%)
Abdominal masses 108/300 (36.00%)
Swelling groin/ other regions 22/300 (7.33%)
Leucocytosis 50/300 (16.66%)
Hyperamylasemia 108/300 (36.00%)
Air fluid levels/Dilated gut 
loops on x-ray of abdomen 276/300 (92.00%)

USG evidence of SBO 248/264 (93.93%) n = 264
Mean hospital stay 7.28 days

Table 2. Etiopathology of 300 cases in our series.

Table 3. Gross Features and modality of treatment of mechanical 
small bowel obstruction in our series.

Etiopathology No. of patients (n=300)
Worm (ascaridial) obstruction 140 (46.66%)
Adhesion obstruction 102 (34.0%)
Obstructed hernias 22 (7.33%)
Meckel’s band obstruction 18 ( 6.00%)
Intussusception 14 (4.66%)
Neoplastic obstruction 4 (1.33%)

Type of obstruction No. of patients
Simple obstruction 190/300 (63.33%)
Strangulation obstruction 110/300 (36.66%)
        Viable 58/110  (52.77%)
        Nonviable 52/110  (47.27%)
Nonoperative management 86/300 (28.66%)
Operative management 214/300 (71.33%)

cerated hernias were the most frequent causes of acute 
mechanical SBO in our series (46.66%, 34% and 7.33%, 
respectively). Regarding adhesion obstruction, 60/102 
(58.82%) patients had postoperative adhesions follow-
ing various abdominal surgeries. We only had 60 pa-
tients with previous operation, all of whom had adhesive 
obstruction. History of surgery for previous small bowel 
obstruction in 24 of 60 patients (40%) and pelvic sur-
gery for Gynae/Obstretical reasons in 14 of 60 patients 
(23.33%) were the most common surgeries performed 
previously. Previous surgeries for adhesion obstruction, 
peritonitis and appendectomy accounted for 11/60 
(18.33%), 8/60 (13.33%) and 3/60 (5.0%) patients, 
respectively. The remaining 42 of 102 patients with ad-
hesion obstruction (41.17%) had no prior h/o any ab-
dominal surgery and the majority of them had congeni-
tal adhesion bands as a result of their obstruction.

Gross features of obstruction and the type of 
strangulation in obstruction are presented in Table 
3. 190/300 (63.33%) patients in our study presented 
with simple obstruction, and 110 (36.66%) patients 
presented with strangulation obstruction. Of 110/300 
patients who presented with strangulation obstruc-
tion, 58/110 patients (52.77%) presented with viable 
strangulation and 52/110 patients (47.27%) presented 
with nonviable strangulation (gangrene of gut). Intus-

Table 4. Showing overall complications in our series of 300 patients.

Note: More than one complication was present in several patients.

Complication No. of patients (n=300)
Wound complications

Wound infections (SSI) 84 (28.0%)
Wound dehiscence 14 (4.66%)

Intraabdominal complications
Postop ileus 70 (23.33%)
Residual abscesses 6 (2.0%)
Fecal fistula 4 (1.33%)
G.I. Bleeding 4 (1.33%)

Pulmonary complications
Atelectasis 20 (6.66%)
Bronchopneumonia 4 (1.33%)

Other (non-septic) complications
Hyponatremia 26 (8.66%)
Hypokalemia 34 (11.33%)
Renal azotemia 2 (0.66%)
DVT (Deep Vein Thrombosis) 8 (2.66%)
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susception was the most common etiology associated 
with nonviable strangulation, occurring in 12/14 pa-
tients (85.71%), followed by Meckel’s band obstruc-
tion in 12/18 patients (66.66%).

The majority of patients in our study were man-
aged operatively – 214/300 (71.33%) patients – (Ta-
ble 3). Regarding operative procedures employed, 
enterotomy and adhesiolysis were the most frequently 
employed procedures in our study – 62/214 (28.97%) 
and 32/214 (14.95%) respectively. 

The most frequently reported histopathological 
impression in our study was that of non-specific adhe-
sions present in 36/110 (32.72%), followed by tuber-
cular adhesions and Meckel’s band with gangrene in 
14/110 (12.72%) patients each.

The most frequent complication in our series was 
wound-related superficial surgical site infection (SSI) 
in 84/300 (28%) patients, followed by postoperative 
ileus in 70/300 (23.33%) patients. Ileus was diagnosed 
by absence of bowel sounds for more than 72 hours 
with distension of the abdomen and no flatus (Table 
4). 12 patients in our series died, resulting in a mortal-
ity rate of 4.0%. Four patients died due to septicaemia 
and two each due to acute renal failure, pulmonary 
thromboembolism, multiple organ failure and terminal 
malignancy (Table 5).

Discussion
Despite striking advances in various disciplines of 

medicine, better understanding of altered physiology of 
disease and improved surgical techniques, small bowel 
obstruction remains a problem of utmost complexity. 
Countless studies have been done on small bowel ob-
struction. Our study has a unique distinction of see-
ing the clinical features, underlying the etiopathology, 
subsequent management and outcome of patients with 
mechanical small bowel obstruction in Kashmir valley.

Table 5. Showing overall mortality in our series of 300 patients.

Mortality (cause) No. of patients (n=300)
Septicemia 4 (1.33%)
Acute renal failure 2 (0.66%)
Pulmonary thromboembolism                       2 (0.66%)
Peritonitis 2 (0.66%)
Terminal malignancy 2 (0.66%)
Total 12 (4.0%)

The mean age in our study was 16.32 yrs. The mean 
age in our study was younger than those from other se-
ries [2,5,10–13] The maximum patients in our study 
presented in the first decade of life, i.e. 182 of 300 pa-
tients (60.689%), which is at variance with those re-
corded by Bhansali and Sethna [14] who recorded the 
majority of cases being in the 3rd and 4th decade of 
life. The reason for the younger mean age in our series 
is the fact that worm (ascaridial) obstruction is most 
common in this part of the country and because of the 
patients with this pathology presenting in the first two 
decades of their life. 

The predominant symptom in our study was 
abdominal pain (98.66%) followed by vomiting 
(78.66%). Abdominal distention was the predominant 
clinical sign present in 78.66% of patients. Our findings 
are at par with numerous other series reported in the 
literature on small bowel obstruction [2, 10, 14 – 20].

In our series, abdominal pain was predominantly 
colicky in nature, usually starting in the central abdo-
men and radiating to the entire abdomen – 228/300 
patients (76%) – while a continuous type of pain was 
present in 68 of 300 patients (22.66%). Strangulation 
obstruction was confirmed during surgery in 110 pa-
tients in our study; 52 of these 110 patients (47.27%) 
had colicky abdominal pain similar to that in patients 
with simple obstruction. Similar observations were 
made by Silen W. and his associates [21] in their se-
ries of 480 cases. Vomiting was the second commonest 
symptom in our study (78.66%) and merits a special 
mention here, particularly with reference to ascaridial 
obstruction, as this form of obstruction of the small 
bowel topped the list of etiopathology of small bowel 
obstruction in our study. 182 of 300 patients (60.66%) 
had the history of vomiting of ascaris lumbricoides, 
which is almost at par with those observed by Dasmo-
hapatra G. S. et al. [17] and Villazimir E. et al. [22]

In our study, previous operative scarring was pre-
sented in 60 of 102 patients with adhesion obstruction 
(58.82%). Mucha P. Jr. [2] noted a history of previous 
operation in 144 of 154 (93.50%) patients with adhe-
sive small bowel obstruction. 

Various clinical criteria have been described to es-
tablish the diagnosis of strangulation obstruction of 
the small bowel [11]. Direct tenderness was present 
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in 166 of 300 patients (55.3%). Rebound tenderness 
was present in 94 of 300 patients (31.33%). Tachy-
cardia >100 bpm was present in 158 of 300 patients 
(52.66%), and fever >100F was present in 48 of 300 
patients (16.00%). Absent bowel sounds were present 
in 50 of 300 patients (16.66%). Since strangulation 
obstruction of the small bowel was established in 110 
of 300 patients in our series, it is quite evident that the 
majority of these classical criteria, like rebound tender-
ness, fever >100F and tachycardia >100, were not seen 
in all patients with strangulation obstruction, nor were 
they absent in those patients also, who had simple ob-
struction only. Therefore, in the majority of the cases in 
our series, differentiation between simple and strangu-
lation obstruction on clinical grounds was not possible. 
Similar conclusions were drawn by Shatila and his as-
sociates [1] and Silen W. et al. [21] in their series of 
patients with small bowel obstruction.

Plain abdominal radiography remains the first step 
in diagnostic imaging evaluation of a patient with sus-
pected small bowel obstruction [23] An x-ray of the 
abdomen (standing and lying down films) was done in 
all patients in our series and it was abnormal in 92% of 
patients, showing either dilated small gut loops or mul-
tiple air fluid levels. Our observations were in accord-
ance with those of Bizer et al. [24] and Suri et al. [23]. 

The abdominal USG is capable of delineating a flu-
id-filled, dilated small intestine in patients with small 
bowel obstruction [25]. In our series, 264 of 300 pa-
tients (88%) underwent USG as a supplement to plain 
radiography. 248 (93.93%) patients had positive diag-
nosis of small bowel obstruction on USG, while 6.06% 
had inconclusive diagnosis. Similar observations were 
noted by Suri et al. [23] and Ogata et al. [25] in their 
series.

Ascaridial obstruction was the most common 
etiopathology of small bowel obstruction, occurring 
in 140 of 300 patients (46.66%) in our series. These 
observations are at variance with those recorded in 
Western literature where adhesion obstruction is the 
most common etiology of small bowel obstruction 
[2,5,11,12,15,19,20]. Also, it is at variance with some 
of the reported Indian series by Vermani P. et al. [26] In 
his series, he reported abdominal TB as the common-
est cause of small bowel obstruction, and Kochhar et 

al. [27] reported external hernia as the most common 
cause of small bowel obstruction. 

Furthermore, 190 of 300 patients had simple ob-
struction in our study, accounting for 63.3% of patients, 
while 110 of 300 (36.66%) had strangulation obstruc-
tion. At operation, viable strangulation was noted in 58 
of 110 patients (52.77%) and non-viable strangulation 
(gangrene of the gut) was noted in 52 of 110 patients 
(47.27%). These observations are almost at par with 
those recorded by Sarr M. G. et al. [5] in their series of 
51 patients, where 30 of 51 patients (50.82%) had non-
viable strangulation.

214 of 300 patients in our study (71.33%) 
were managed operatively, while 86 of 300 patients 
(28.66%) were managed non-operatively. Enterotomy, 
adhesiolysis & resection with end to end (E-E) ileo-
ileal anastomosis were the most frequently performed 
operative procedures (28.97%, 14.95% and 14.01%, 
respectively). In various published studies on asca-
ridial obstruction, Vilazmer E. [22] favored antegrade 
milking of worms into the colon, whereas Mokena and 
Luvuno M. [19], Madiba T.E. and Hadley G.P. [18] 
advocate enterotomy only. An interesting feature in 
our study was that all of the cases of small bowel ob-
struction due to tuberculosis, which were proved his-
tologically, have dense adhesion in the ileocecal region 
with diffuse tubercles in the abdominal cavity. All 14 
patients were treated by ileotransverse anastomosis (s-
s), i.e. 14 of 214 patients (6.54%). This was in contrast 
to that of Bansali and Sethna [14] where all the cases 
of small bowel obstruction due to tuberculosis settled 
non-operatively.

Overall complications in our series were found in 
192 patients. More than one complication was present 
in many of our patients. Superficial surgical site infec-
tion (SSI) was present in 28% of patients. Postopera-
tive paralytic ileus topped the list among intraabdomi-
nal complications (23.33%). Pulmonary atelectasis 
was present in 20 patients (6.66%). It was diagnosed 
by a slight collapse of the lower zone of the lung on the 
chest x-ray. Moreover, hypokalemia was the common 
non-septic complication, occurring in 34 patients.

Wound infection was more common in those 
patients in whom enterotomy or resection was per-
formed. Similar observations were made by Steward-
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son and Bombeck Nyhus [28] in their series.
Overall, mortality in our patients was 4% (12 of 

300 patients). This is similar to that reported by Play-
forth et al., [12] Madiba et al., [18] and Chrungoo et 
al., [29] who also reported a mortality of approximately 
4.5% in their series. Mortality in our series was far less 
in contrast to that observed by various other studies. 
[11,14,30]. These have reported a very high mortality 
exceeding 15%. The most common cause of death in 
our patients was septicemia, which occurred in 4 of 12 
patients who died. 
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